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Fppi U310, ek s gy kb, R A AN T k2 —, JFE I T R BRE A R R, MR £
FLAERE, T (AC) 3 H B A RAFH AL o R b R L, B A T A2 TR R Y — o i
AL EREAIUS, I, EFESE 2L S R AR E AR, I HE Wz AR R K AL B
B T B SR 20221 E: B A A e R O A AR AR M R AR BRI T LN T, O & WA Y SR A
il R 5 SR A AC A AR T R A AL, AR IR R CYE B el R e . Hidh, BTk
PO T AC Lol A& Bk &M e m Bk as, Dt s xR i, Sy, 4 Ea
EFIUL RS

S SEENT BHET B €2 9 [ BE AN 5 R H 0 4540, AR 90 3 I M e i Lk A7 W BRE e 2, Ok
H FeSO,-7TH,O Xt i s i 47 1 B Folctk, DAHE R HLX BHET A i & Gu iy e Bt PR fig s ZEIRR B+
WP L R B R] BT B T I P e B AR A M BRSSO AR 2 A
23 KA R T S, DAOG AR TG P B et T2, DA B v O Rl A B (R R Bede, Ead
W R T2 58l e S, A T ORHE AC IR AL S e BT A s AR Ak, DA SE BRI M fE BHET
Ut e v ) e KA A
1 #MRl5RF*%
1.1 K

TC 0 B BE LT 4 . /3 HLZT 60(DR60). 1% 7 7% (AC). L /KA ik W2k (FeSO, - 7TH,0). 95% Z I .
Z. W (EG). BEER%EE (ZnAC,) ¥ R 43 Hr4li .
1.2 KBNS

AT UL A3 6O BE T (UV-1800 Y, 1 SE 3 ik (U 25 A7 BR A Rl )5 #4K 5 43 BT X (TGA Q-500
4, & [E TA Instruments 23 )); 4 PR FH{Y (TriStar 3020 A, 3¢ [E Micromeritics 23 7l); 45 2 Bbe b
(GSL 1600X %, & HERF A BHE ARG BRA Rl D 588085 8 75 I 1% Ve 4% (KH-400KDE #4, B LR
B AR RA T AKX L HEZE (SHB &, BN KIFE T RARAA); BT KF
(AR1530/C A1, ZEMT[E By 57 5 A BR 2 H) ).
1.3 L5k

PLid i & ZFEAE N R RN, BEIREEVE M AR, K R R R O T R AR R AR TR R
Mg (BHET), MW (1) Fr7s, BEAIREE R 196 °C, FUMEHEA 3h, RASCER 72010 S TR
S5 i 43 HET 60(DR60) 1G04 2R R 20 2 R BEPUA ()% 57 R G, AORIE BHET o & B — L)

o) 0
Il Il CH,0H

HO{- C«@»CoCHZCHzoJrnH +n | HOH,CH,COOC COOCH,CH,0H (1)
CH,OH

R T e A RE A % B DR60 1 &, AT i F DR60 (1) 4 #E jh 2% >k 58 BHET % % ' DR60 #¢
B el BB 4, 8, 10, 20 mg-L™' ) DR60 %, A7 95% B 2B FK A TR A V5] (B
KT 1:2), (] UV-1800 436G THAH M AE 400~650 nm X 35 A 1 58 /MR ICHE . 4n AT 1(a)
fii7R , DR60 ¥ W 43 A AE 553 nm M1 515 nm b7 2 A~ FRAE R el o XA 6] & 5 9 DR60 7E 553 nm 4b
WO BE AT LR eI, B3 %) DR60 7E 553 nm AW OGEEFRERT 2R, WA 1(b) T .

K H FeSO,-7TH,O ¥ i Pk ¢ ge A7 2otk o FREC 10 g 3G PE 2%, A %] 100 mL £ FeSO, - 7H,0 &
o, ROV E T 100 Hz @8 75 g Ve as i, s —@ iRl JF TR R A R IR 24 he N2
WG, ¥ RBIREGWEES B, HFHEEFREEE R E Wk, 2P, BOA 50 C ST
HEAE, ML EEE, AR IR SR TG R R g, IR T 3 R R
S, BARSIE SRR 1 R

SEE A 1 N A vk BE FeSO, 7TH,O X i 4 i 0 WO, 2 4 oM 3 1 g 43 il R AC-Fe™'-
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Fig. 1 Ultraviolet spectrum and standard curve of DR60

0.2 mol-L™", AC-Fe’-0.4 mol-L"', AC-Fe*-0.8 T OEMRIME SRR

mol-L'. AC-Fe**-1.6 mOl'L_l; SEI A 2 RS [ Table 1 Modification conditions of AC

R IR ()R R M RO, A MR R e S FeRIE/(mol L) B/ YBEbR IR/ C
e LR AC-Fe*'-1h, AC-Fe’-2h, AC-Fe*'- 1 02,04, 08, 1.6 0.5 TABee

4h, AC-Fe*'-8h; LU 3 N AL IRE T 2 0.8 1.2.4.8 Teseese

X P B AP, TS B B AR A A 3 0.8 4 350, 550. 750. 950

MBS, I PR I M ik 43 il e R AC-Fe™-
350 °C. AC-Fe*'-550 °C. AC-Fe*-750 °C. AC-Fe*-950 C..,

R GE T B M A B R] BB B R X 3 R ZE AT 52 i 2 AC %) BHET H' DR60
B B PERE , BEE T 3 AN MR B SC RS . RIS IR E X IRAL R 4 A S ae A, X IR A R ek
1 AC 5 528 41tk Pk AC #9711 100 mL W UG YR JEE 9 10 gL' #9 BHET 3 W/ M IR (UREAS, B REA
RGBSR 1 g, BRI S FRARRRTE 90 °C IR U T, BUREFE M 10 min, B RS [E] A
120 min, 120 min PN {5 25 B 68 3R Sk 12 A4 BURE A5 /9 B 2 36 2 (8 . S AR F IE 3 11 380 18 % 0k
DR60 114 ¥ i, HURE I %5 51 5 DR60 A5 o il 2k 2 1 i P 95 — 35, BIHC 2 mL #£ &% F 1 mL 95%
CWER R, DABG 1k BHET ¥ W76 3 5L 3046 fb A i o 66 3 A5 R B i 7 ¢ IsF 220 1) el vk 2 AR i
DR60 bR ifE 4+ A3 2], YRt bR =t ) IFE A3

Y= @ x 100% 2)

0

K. YABAR; CHER PR E, mgL; C R e 2R P Y r E, mgL™'.

KR D AR T AR B TR SO R ] 2 AN PR AE ) 2 TR 3 K- R T 43 M S8
¥ (13 4). BARSZIG BT R SL g 45 A0 46 217K o AC BE i 120 min P2 B (0 3RS 56 7 3 At Ay
125 W RS2 55 AH ]

U ) 17 AT S 06 A Ak A5 2 AY B AR OE AC R R AC-Fe*'-max. B il & %1 ¥ & ok 10, 20, 30,
40 150 g-L" () DR60 BHET i # , B 100 mL & T 250 mL #EJE L, 43 %1 m A 0.02 g AC FIEE
i, BEDRO, BT 90 C WM 12h, B2 mLAESVAE T 1 mL 95% MY L BRI T, M OB,
R DRG0 H i il £ 4805 77 B2 B DRG0 B9 C,, R (3) A W Bt 2 g0

(Co—-C)V

4= — (€))

Kb g A PERHEA R, meg's Co MIEBUHYBHIIRWREE , mg- L5 C, Sy W R~ iy Ak o i v e
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B, mgL', Mg A SIR, A fEW £2 WREASBRITRIBERLS
AC X} DR60 [ W4 (251528 . B FH B9 258 VL % B A Table 2 Design and results of response surface experiment
Ak Langmuir 1 Freundlich 55 i W% fff 5 #2, 40 Sy k() 7K 120 min -3y
X @) M (5) Fimm . G5 BT (mol-L ) I/ i €14/ %
c. 1 C. 1 ~1(0.8) -1(4) 87.318 6
e ~ob + 0 ) 2 ~1(0.8) 1(6) 84.916 0
Ing, = Ink + nInC, ) 3 1(1.6) -1(4) 88.316 8
4 1(1.6) 1(6) 87.542 1
Krh: CoRER P B R E, mgl; 5 0(1.2) ~1.41(3.59) 86.032 3
C. R % B 3R 1 - 5 7 B, mg L'y O R R 6 0(1.2) 1.41(6.41) 85.190 2
L S v B
B, meegs ke AR AE R E n SRR 9 0(12) o) 95.429 6
FF 3 3 ) 48 B 10 0(1.2) 0(5) 94.546 4
YEPE AC. AC-Fe*'-max DL A itk ok & ok 11 0(1.2) 0(5) 93.686 2
VRS B R TR R Sog Lt o o P2
13 0(1.2) 0(5) 94.705 7

i) DR60 BHET ¥ #, & H¢ 100 mL #& F 250 mL

M, 2B A 025 g AC &% AC-Fe*-max, #EIE T, & T 90 C T WK 12 h, H&05h
W 2mLFEGh, T 1mL 95% 1Y CEEE WD, W& OB, AR DR60 i i it 440 & 7 2 h 153
¢ I Z0 7 DRG0 [k BE C,, R (3) 158 ¢ i 2] A W I o g, AR T4 R, T A 33 i e Xof
DR60 14 W it 2 g e BRI 22 o FT 09 W B 3l ) 27 B B8Y 5 Lagergren 81— 24 3l Jy 2 A4 — 9 5h )
2, o alan=t 6) F=X (7) B .

In(g. —gq:) = Ing. — kit (6)
t 1 t
r_ L5 7
q kgl q. ™

A g, WP AC X YR W B, mgeg s g, N ¢ B 2] AC X YL RE B W B R, mgeg !
by S — B I3 2 W SRR, min' kO B ) R SR 4L, g (mgemin) ',
1.4 DA E

SR FH L 2 TR BT 4SO 5 el e 96 P e 1 B 3 T BRI FL AR o0 A 5 SR B A 0 M A el
T S 15 R e 1 3R THD Ak 24 PR T
2 ZRE5WR
201 KMMEMHRYERACFEHERNEN

1) BSOS 5 1 5 FL 45 F B SR . AN TRk BE Fe® Bu it AC (9 N, W% BRF -6 BT it £ % FL A2 0 A 5] 2
fia, HABRGEWSHEmE IR, HE20A, AC. AC-Fe*-0.2mol-L™', AC-Fe**-0.4 mol-L™",
AC-Fe’*-0.8 mol'L™", AC-Fe*-1.6 mol-L™' £ & IV 7 W fft 5 Y 28 B R AiE , B T v L A4 Rk 9 W B 4
PERO, S5 G2 3 S HRT A, B SRS FeP YR EE B3I, FLARSE A S EOR A SO H B B AR 1
A, SHCZRZEIERUN, ST HEN FeSO, Bt 23R AC FLE5H . [H7E Fe W4 0.2~1.6 mol-L™
PTG, FeSO, X AC HYFL &5 F4  AE FH AN 25 DR v B A8 Ak ™= A i 2 22 5% . 181 2(b) SR ) vk
R ACKI AL A A i £k, T & W kvt AC LA £ P 7E 2~4 nm, £F & F L (2~50 nm)
FIFLARRFAE , 33X 5 0 B A IR 4R A e BT 4 SR — 3. R [RE A5 B[R] R Fe? 2ot AC 19 N, I BFF - o B il 28
KA 3 i, HfLREmS k4 i, hE 3, AC Ktk AC 54 IV R
WA IR LR AR, Bt JE AC YW BFF 25 5 5 R Bl e AC M EL A BIF R RS, (EAR SR A & v FL A L A 187
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Fig. 2 Adsorption isotherms and pore size distribution of AC modified by Fe** with different concentrations
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Table 3 Data of pore structure of ACs modified by Fe*" with different concentrations

10 11 12 13 14 15 16

R LRI AY(m? ¢ ) MALRHAY (m* g ) LRI (M ¢ 1) BILE/ (em® g ") MFLALA (cm? g ™)
AC 1255.144 9 620.843 4 634.301'5 03927 03122
AC-Fe*-02mol'L™"  1152.1409 552.206 6 599.934 2 03796 0.290 4
AC-Fe*-0.4mol'L""  1113.6317 527.849 6 585.728 1 03630 0.2759
AC-Fe*-0.8 mol'L™"  1132.9917 540.272'5 592.719 2 0.368 2 0.282 0
AC-Fe*-1.6 mol'L™"  1166.269 5 551.380 0 614.889 5 03747 0.287 6
4801 . Ac
—+—AC-Fe**-1 h w
440 L ——AC-Fe*2h AC
~ ——AC-Fe*-4 h
o —— AC-Fe*-8 h,, AC-Fe**-1 h
& 400¢ ;
= Wc Fe*-2h
S Fe?-
”LE“ 360 f
= \/\iww h
320 f
AC-Fe*-8 h
0 02 04 06 08 10 12 12345678 910111213141516
JEH(p/p,) fL#%/nm
(a) N fff iy 2k (b) fLARST AR

B3 AEHEARE TS ACHN, BMEFRERILESHE

Fig.3 N, adsorption isotherms and pore size distribution of modified AC at different ultrasonic time

=4 T EBEFIET Fe' it AC FLEREWHIE

Table 4 Data of pore structure of modified ACs at different ultrasonic time

FE R/ M g") MALRER/mM g PHRR(m>g") S5/ (cm>g") MALFALE/ (cm®g™)

AC 1255.1449 620.843 4 6343015 0.392 7 03122
AC-Fe”-1h  1143.0850 551.982 8 591.102 2 0.3720 0.290 2
AC-Fe¥-2h 11783059 587.138 6 591.167 3 0.361 2 0.294 5
AC-Fe¥-4h  1229.1548 583.239 3 645.915 5 0.397 1 0.304 9
AC-Fe”-8h  1163.5583 556.831 4 606.726 9 0.3850 0.292 7
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Rtk 4R 4 SETM, BEE B3, R EEE I e LTS TR, fE
FAAhEE, Bk AC B LR TE UL B R KME, K 1229.154 8 m>g ™', 5 REUHE AC 1% b 3R 1 BN AH 22
26m>g o MRYELL LA ATHEN, FeSO, &4 — & F2 B LR AC RYFLESH , ff I kb 2 1w AR AR
{ELTR) s A8 8 75 Bk ¥ L2 A5 AC i 7= AR 3 O FLIBRZ5 4, M3 in AC A LR i FL . 55 4,
AC-Fe*-4 h (v FL e i Bl K, 33X bt W 75 ml ik FeSO, X AC 2 1 fc FL AY i ok, o AR Bl rpr FL 25
o & 3(b) AARTRIE ] T ootk AC LA A e, mIE ot AC MFLIR I E P TE 2~4 nm, &
LAY FLAE (2~50 nm) FRAE, 3 5 W B 45 T 2k ) 43 A 45 2R — 3K

FEARTRB BB T, Fe Ut AC 1 N, W B -0t B il £k B FLAR o A 8] 4 i, HALR 45 2
Bane s s, HE 40T, AC Kt AC Y456 TV BUNE K AE IR ZR M RRAE , B JE AC IR B 25
HERNME ACH LI W TR, 458K S HSETA, Bbea e i L R T, 4 4o bhre
A TFL R A LR R . AL AL A . P L AL A SRR X S B S L 2 1w BRI A AR AL R
B X ULIBRE SR AC IFLEE MY, BRI S, BN E . & 400) bR B b IR E T ook
AC LR th e, 1A Btk AC WALIR B E T 2~4 nm £ 47, fF4 T HL (2~50 nm) Y FLAZFE
fiE, 500 B A5 R 2R 0 o BT 45 SR — B

2) B X T A S TR RE AT BB . [ S RO [A] Fet M B R Bk AC 9 DTG ik, W LLE
H, R[EI BE FeSO, itk AC AY DTG i Z67E 150~900 °C 4 4 4N Ay e Fl, i AR oiet: AC RAE
500~800 °C A3 1 MR HIE, 7E 150~800 °C J¥ fli i H A 3 A0 il b B2 v AC ¥ 5t 43 il B ik CO, il
CO Fr S8y, H7E 150~500 °C 1Y 2 AN F 6N CO, B Mg, KR AC R I . NEEREF A
T e 35 11 11 2 i 700, L3k 2 AN ISR B B 35 FeSO, ¥R EE M T M 34 . i 28 500~800 °C. (14 e Xof iy
F B Ry 3 3 i BRI CO T B 2R F, R el AC 5 et AC FE LA B 3 A T AN R

480
\/LAC

AC-Fe*'-350 C

\‘/\\AC—FeZ’—SSO i

AC-Fe**-750 C

440 +

400

5

360

320

—=—AC
—+— AC-Fe**-350 C

e B/ (em® - g7

:

280 | —— AC-F&*-550 °C
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240 . . —=ACFe9s0¢ o L
0 02 04 06 08 10 12 12345678 910111213141516
FEH(plp,) L%/
(a) NI Bt (b) LAz E

4 FRIBHEREETHERMEACKHN, RMEREZRALRSHE

Fig. 4 N, adsorption isotherms and pore size distribution of modified AC at different calcination temperatures

55 TRBERE P Bt AC TR EUR

Table 5 Data of pore structure of modified ACs at different calcination temperatures

FEf R mE A (m?-g ™) LR R (m?-g ™) L LAY (m? g ™) B/ (em®-g ™) WMALFLE (ecm* g ™)

AC 1255.1449 620.843 4 634.301 5 0.3927 0.3122
AC-Fe**-350 °C 1134.926 7 540.4312 594.495 5 0.373 6 0.2853
AC-Fe*'-550 C 1 047.606 2 525.750 4 521.8559 0.3203 0.274 6
AC-Fe*-750 °C 1210.3829 576.059 4 634.323 4 0.3929 0.3010

AC-Fe™*-950 C 920.449 4 507.856 8 412.592 6 0.2509 0.265 4
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W, XTI AC 7 Bl v Ry T Bt S A — o B 0.4
ORI I, (B V2 IR . A A R _ onf

R My B o ) Bl AR Ak A R BRI R BE ,  otE 5; o10F rope. G

AC TE 2 P 5 P9 2k 3 04 A HG T R Bl g "% odmol L1

AC A IS . Btk AC 1E 800~900 °C 12K I % 006 o .

A5 A MM AC TE A A — MR PRy S oo4f 02molLl \ 08mol-L

wif R, M FeSO, 78 1 £ 5 T 680 °C MR 32 0.02 4

IR Fe,0,. SO, I SO, WA TER, i % 200 400 600 800 1000
X 8) M= (9) Fian, T HE W b Ab iy 2k U R ELEC

FeSO, 32 ¥ I3 it T2 5 FE Fe™RE T AC # DTG Hh%

Fig. 5 DTG curves of modified ACs by Fe** at
different concentrations

FCSO4 = F6203 + SOZ T +SO3 T +14H20 T (8)

2S0; =250,+0, © 012 -

6 Sk Fe” e o0 0.8 mol-L' B, AS[W)iA 7 oot
i )R BCHE AC 9 DTG f 28 . 5 A [ ok S sl
FeSO, B IELE AL RRB M Tkt = ]
AC 7E 150~900 °C 45 4 M E g, Hrp 150~ g AC-Fe-1h |
500 °C f9 2 AR iy AC F TR . 1 IR 2 S MM acrean
PN B i B 1 43 7 A €O, T JE R 6 2 T 002 [ACTE S e
600~800 °C. {1y 2K S UGy AC % T FBeHk Al I 2 53 % 200 400 600 800 1000
fite 7= 4 CO MME LAY 2R F I, 71 800~900 °C 1Y R
) H# W§ hy FeSO, 32 #4473 f#f 7= 4 Fe,0,. SO, Al B 6 A E#BARETMKM AC # DTG B
SO, M B 2 B . 150~700 °C 1Y 3 /> 1% 3 Fig. 6 DTG curves of modified ACs at
i i 2 7 6 ] B 7S ) 9 ok 7 T 22 {H 0 different ultrasonic times
ZZIE] 1 800~900 °C. FYI 43 g 1T 5 HY, % 4 sl A O
FEZE 800~900 C WY WEIRBE S A T I g kO U
RO, WA SR K, ACH a5 O eresn L
FeSO, L% . |

70 PV 08 mol L AR F | AT
Jy 4 hi AR R b E R sk A DTG |
2. 5102 41 FeSO, Myt E45 AR, A A B ol —_— - AC-Fe*-950 °C
BEVR B R B AC 7E 150~900 °C HA 2 Mk 0 200 400 600 800 1000
W, A 7E 600~800 °C [ 2k TGl AC 2 I Bt i/
A B4 P2 CO T T B 2 T . 800~ E7 FARMEREE KM AC 8 DTG Bh%k
900 °C {2k T it W FeSO, M Fe,0, Fig. 7 DTG curves of modified ACs at

different calcination temperatures

SO, #1 SO, T JE B 1 2% H 1§ . 150~500 C ﬂ%z

2N V\]PEE%%DV\]E%%J@EU%%’%W%%J‘& CO, MR EIEFAT R, XULIEB R B, Xelge 2
FEAR G . WEE 600~800 °C YR TSR] &I, TEIR L = T 550 °C B, %Ak (%) 06 (1 B 5 4B e ok B2 1)
ﬂ%ﬁ‘ﬁiﬁiﬁﬁ“ﬁ XU I o Ry BEAE AN R AR B A A0 o AR BE IR B 750 °C R 950 °C I, 7R
HBbe o MR i RO B T2y BT, X UESE T T 680 CHY M KR IR B 23 fii 15 FeSO, 47 it h
Fe,0,. [Alif, M DTG thgkhnl &, 4% AC-Fe*-350 °C, AC-Fe**-550 °C MBLEE IR K ik 5] 680 C,



511 A P PG P A A S O SRR e At M (9 I G RE 3B 2729

£ F 800~900 C [ U5 X, 3% FeSO, M 32 #44r fift 0, 5 RIBBEAE i AC-Fe*-4 h M LL, WE{EAS AT FF B
W, EL7EIZ2H S8 1% B B9 BE TS B N, FeSO, 43 fifk I 1) {8 K6 25 4B B 1L 5 1) T s i WA
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Fig. 9 Adsorption curve of modified AC for DR60 and effect of ultrasonic time on the average decolorization rate
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Table 7 Fitting results of Langmuir and Freundlich models
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Table 8 Fitting results of pseudo-first order and pseudo-secondary order kinetics
) P—3h % i Ty
R oo/ (mg-g ")
K/ g./(mgg™) R Ag/%  kf(gmgh™) g, /(mgg) R Aql%
AC 42.289 0.435 35.486 0.9484 16.560 0.021 45.683 0.9993 8.026
AC-Fe-max 43.907 0.489 34.231 0.9357 22.037 0.031 46.468 0.9997 5.833
3 iR

1) AC 25 11 R K P T L 10 5 1 25 B 25 DRI FeSO, M FE AU 3G N i 8 i, i AC *F FeSO, B9 &
T2 I R P N (R] B B T s RIS, elobE AC Y H 2 T AR S RE 7S R TR) A 8 i 2 B e T
TREM R, TERTE 4 hCrE SR L ISR A S R Bt AC {UAH 25 26 m> gy B bE 4 fH A
AC R AT E eI EA R B L or i, 46 7 807E AC RI1AI 1Y FeSO,, BB RIAT 1 25 i 3K AC Y £L
ghtly, fH I R A IS BUE T R .

2) 7 3 4ok Mt AC %F BHET it (3, 52586 7, 120 min PSP 359 56 {0 25 i 25 ok Pk vk J32 TR0 68 75 P i) g 34
¥y 2 se S R IR, 7E AC-Fe*-0.8 mol-L™" Fl AC-Fe**-4 h 4512k F it €5 2% 1] 35 3| &% kK
B, HARMBLR 2 L8 AC 78 120 min N-F- S0 R 3 5 TR oM AC, BB S elotE AC 1B 6k
AE BB T A MbE AC K-

3) 7E Fe” W B ok 1.224 mol-L™', #E A A Ky 493 h, H ICEEEM&MFE T, Btk AC X} DR60 1
120 min PN B (5% 0] 1k 93.48%, A ST BHET #9582l {4

4) AC J AC-Fe*'-max 11 W Bt 4 0y 27 5 W [ 3l ) 2 S g 45 R B, — 38 0 WL B AR A 24 BB 45 &
Langmuir W% fb 25 1R AR K — 2% 5l )1 24858, DR60 7E AC 2 AC-Fe**-max |- it Wz [ kg 34— A 243 A5
W i A A0 5 A2 BN, AC-Fe* -max W it 28 AR A TR Mt ACHR R T 1.8 mgg '

2 % X M

[1] DUQUE-INGUNZA 1, LOPEZ-FONSECA R, RIVAS B D, et al. Process optimization for catalytic glycolysis of post-



511 AR P MG P A ) A S O SRR At M (9 I 8 RE 0B 2733

consumer pet wastes[J]. Journal of Chemical Technology & Biotechnology, 2014, 89(1): 97-103.

[2] SHUKLA S R, HARAD A M, JAWALE L S. Chemical recycling of pet waste into hydrophobic textile dyestuffs[J]. Polymer
Degradation & Stability, 2009, 94(4): 604-609.

[3] WELLE F. Twenty years of pet bottle to bottle recycling: An overview[J]. Resources Conservation & Recycling, 2011, 55(11):
865-875.

[4] SHUKLA S R, HARAD A M, JAWALE L S. Recycling of waste pet into useful textile auxiliaries[J]. Waste Management,
2008, 28(1): 51-56.

[5] KACPERSKI M, SPYCHAJ T. Rigid polyurethane foams with poly(ethylene terephthalate)/triethanolamine recycling
products[J]. Polymers for Advanced Technologies, 2015, 10(10): 620-624.

[6] DULLIUS J, RUECKER C, OLIVEIRA V, et al. Chemical recycling of post-consumer pet: Alkyd resins synthesis[J]. Progress
in Organic Coatings, 2006, 57(2): 123-127.

[77 PHUANGNGAMPHAN P, THONGPIN C. Synthesize of polydiacetylene containing copolyurethane using polyol product
derived from chemical recycling of pet bottles[J]. Energy Procedia, 2014, 56: 326-333.

[8] XI G, LU M, SUN C. Study on depolymerization of waste polyethylene terephthalate into monomer of bis(2-hydroxyethyl
terephthalate)[J]. Polymer Degradation & Stability, 2005, 87(1): 117-120.

[9] LIMIJ, HUANG Y H, JU A Q, et al. Synthesis and characterization of azo dyestuff based on bis(2-hydroxyethyl) terephthalate
derived from depolymerized waste poly(ethylene terephthalate) fibers[J]. Chinese Chemical Letters, 2014, 25(12): 1550-1554.

[10] LTI M J, HUANG Y H, YU T S, et al. Chemical recycling of waste poly(ethylene terephthalate) fibers into azo disperse
dyestuffs[J]. RSC Advances, 2014, 87(4): 46476-46480.

[11] LI M J, LUO J, HUANG Y H, et al. Recycling of waste poly(ethylene terephthalate) into flame-retardant rigid polyurethane
foams[J]. Journal of Applied Polymer Science, 2014, 131(19): 5829-5836.

[1I21 LU J, LIM J, LI Y Y, et al. Synthesis and sizing performances of water-soluble polyester based on bis(2-hydroxyethyl)
terephthalate derived from depolymerized waste poly(ethylene terephthalate) fabrics[J]. Textile Research Journal, 2019, 89(4):
572-579.

[13] ELASS K, LAACHACH A, ALAOUI A, et al. Removal of methyl violet from aqueous solution using a stevensite-rich clay
from morocco[J]. Applied Clay Science, 2011, 54(1): 90-96.

[14] KARAGOZOGLU B, TASDEMIR M, DEMIRBAS E, et al. The adsorption of basic dye (astrazon blue fgrl) from aqueous
solutions onto sepiolite, fly ash and apricot shell activated carbon: kinetic and equilibrium studies[J]. Journal of Hazardous
Materials, 2007, 147(1/2): 297-306.

[15] AHMAD F, WAN M A W D, AHMAD M A, et al. Cocoa (theobroma cacao) shell-based activated carbon by CO,, activation


http://dx.doi.org/10.1016/j.wasman.2006.11.002
http://dx.doi.org/10.1016/j.porgcoat.2006.07.004
http://dx.doi.org/10.1016/j.porgcoat.2006.07.004
http://dx.doi.org/10.1016/j.cclet.2014.09.022
http://dx.doi.org/10.1039/C4RA07608G
http://dx.doi.org/10.1016/j.clay.2011.07.019
http://dx.doi.org/10.1016/j.wasman.2006.11.002
http://dx.doi.org/10.1016/j.porgcoat.2006.07.004
http://dx.doi.org/10.1016/j.porgcoat.2006.07.004
http://dx.doi.org/10.1016/j.cclet.2014.09.022
http://dx.doi.org/10.1039/C4RA07608G
http://dx.doi.org/10.1016/j.clay.2011.07.019

2734 ok L B ¥ W 135

in removing of cationic dye from aqueous solution: kinetics and equilibrium studies[J]. Chemical Engineering Research &
Design, 2012, 90(10): 1480-1490.

[16] MOHAMADI N, KHANI H, GUPTA V K, et al. Adsorption process of methyl orange dye onto mesoporous carbon material-
kinetic and thermodynamic studies[J]. Journal of Colloid & Interface Science, 2011, 362(2): 457-642.

[17] CHIOU M S, CHUANG G S. Competitive adsorption of dye metanil yellow and RB15 in acid solutions on chemically cross-
linked chitosan beads[J]. Chemosphere, 2006, 62(5): 731-740.

[18] JIANG Z, YAN L, SUN X, et al. Activated carbons chemically modified by concentrated H,SO, for the adsorption of the
pollutants from wastewater and the dibenzothiophene from fuel oils[J]. Langmuir, 2003, 19(3): 731-736.

[19] WANG S, ZHU Z H, COOMES A, et al. The physical and surface chemical characteristics of activated carbons and the adsorption
of methylene blue from wastewater[J]. Journal of Colloid & Inion on the Structure Aterface Science, 2005, 284(2): 440-446.

[20] CHAN L S, CHEUNG W H, ALLEN S J, et al. Separation of acid-dyes mixture by bamboo derived active carbon[J].
Separation & Purification Technology, 2009, 67(2): 166-172.

[21] NJOKU V O,FOOKY,HAMEED B H. Microwave-assisted preparation of pumpkin seed hull activated carbon and its application
for the adsorptive removal of 2,4-dichlorophenoxyacetic acid[J]. Chemical Engineering Journal, 2013, 215(3): 383-388.

[22] CHAN L S, CHEUNG W H, MCKAY G. Adsorption of acid dyes by bamboo derived activated carbon[J]. Desalination, 2008,
218(1): 304-312.

[23] GOKCE Y, AKTAS Z. Nitric acid modification of activated carbon produced from waste tea and adsorption of methylene blue
and phenol[J]. Applied Surface Science, 2014, 313: 352-359.

[24] BHATNAGAR A, HOGLAND W, MARQUES M, et al. An overview of the modification methods of activated carbon for its
water treatment applications[J]. Chemical Engineering Journal, 2013, 219(3): 499-511.

[25] CAO Y, GU Y, WANG K, et al. Adsorption of creatinine on active carbons with nitric acid hydrothermal modification[J].
Journal of the Taiwan Institute of Chemical Engineers, 2016, 66: 347-356.

[26] SING K S W. Reporting physisorption data for gas/solid systems with special reference to the determination of surface area
and porosity (recommendations 1984)[J]. Pure and Applied Chemistry, 1985, 57(4): 603-619.

[27] FIGUEIREDO J L, PEREIRA M F R, FREITAS M M A, et al. Modification of the surface chemistry of activated carbons[J].
Carbon, 1999, 37(9): 1379-1389.

[28] YU C, FAN X, YU L, et al. Adsorptive removal of thiophenic compounds from oils by activated carbon modified with
concentrated nitric acid[J]. Energy & Fuels, 2013, 27(3): 1499-1505.

[29] ZIELKE U, HUTTINGER K J, HOFFMAN W P. Surface-oxidized carbon fibers: Surface structure and chemistry[J]. Carbon,

1996, 34(8): 983-998.


http://dx.doi.org/10.1016/j.chemosphere.2005.04.068
http://dx.doi.org/10.1021/la020670d
http://dx.doi.org/10.1016/j.apsusc.2014.05.214
http://dx.doi.org/10.1016/j.jtice.2016.06.008
http://dx.doi.org/10.1351/pac198557040603
http://dx.doi.org/10.1016/S0008-6223(98)00333-9
http://dx.doi.org/10.1016/0008-6223(96)00032-2
http://dx.doi.org/10.1016/j.chemosphere.2005.04.068
http://dx.doi.org/10.1021/la020670d
http://dx.doi.org/10.1016/j.apsusc.2014.05.214
http://dx.doi.org/10.1016/j.jtice.2016.06.008
http://dx.doi.org/10.1351/pac198557040603
http://dx.doi.org/10.1016/S0008-6223(98)00333-9
http://dx.doi.org/10.1016/0008-6223(96)00032-2

511 A P PG P A A S O SRR e At M (9 I G RE 3B 2735

[30] EL-HENDAWY A N A. Influence of HNO, oxidation on the structure and adsorptive properties of corncob-based activated
carbon[J]. Carbon, 2003, 41(4): 713-722.

[31] DJILANI C, ZAGHDOUDI R, DJAZI F, et al. Adsorption of dyes on activated carbon prepared from apricot stones and
commercial activated carbon[J]. Journal of the Taiwan Institute of Chemical Engineers, 2015, 53: 112.

[32] BRUNAUER S, DEMING L S, DEMING W E, et al. On a theory of the van der wals adsorption of gases[J]. Journal of the
American Chemical Society, 1940, 62(7): 1723-1732.

[33] FOO K Y, HAMEED B H. Microwave-assisted preparation and adsorption performance of activated carbon from biodiesel

industry solid reside: influence of operational parameters[J]. Bioresource Technology, 2012, 103(1): 398-404.

(R4 200, W, FEBets)

Preparation of Fe’* modified activated carbon and its performance analysis
of decolorization of polyester degradation products
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Abstract In order to reuse the polyester degradation products effectively, Fe’* was used to impregnating the
activated carbon for decolorization of polyester degradation products. The fresh and modified activated carbon
was characterized by specific surface area test and TGA analysis. The effects of Fe*" concentration, ultrasonic
time and calcination temperature on the pore structure, surface function groups and adsorption performance of
the activated carbon were studied during the modification, and the response surface experiment was conducted
to optimize activated carbon modification process by Fe®". The results showed that he average decolorization
rate of the modified activated carbon reached the highest value of 93.484% under the conditions of Fe*
concentration of 1.224 mol-L™, ultrasonic time of 4.93 h and without calcination. The complete decorization
occurred for the polyester degradation products within 2 h, and the adsorption capacity of modified activated
carbon increased by 1.8 mg-g "' compared with the fresh activated carbon. The adsorption thermodynamics and
kinetics experiments of activated carbon before and after modification were conducted. Their adsorption
characteristics were in accordance with the Langmuir adsorption isotherm model and the pseudo second-order
kinetic model, and the corresponding fitting correlation coefficients were 0.990 5, 0.997 1 and 0.999 3, 0.999 7,
respectively. This indicated that the adsorption of the dye on activated carbon was a uniform single layer
distribution, and the chemical reaction was contained in the adsorption process. Decolorization of polyester
degradation products using Fe*' modified activated carbon can not only improve the dyes decolorization
efficiency, but also the adsorption capacity of dyes.

Keywords degradation of polyester; activated carbon; adsorption decoloration; thermodynamics process;

kinetic process
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